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Agenda

• REopt Lite
– Kate Anderson, NREL

– William Becker, NREL

– Dan Olis, NREL

• eCatalog Update
– Rich Sweetser

• Packaged CHP Accelerator Update
– Bruce Hedman

– Trent Blomberg

– Rick Tidball

This Webinar Is Being Recorded
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REopt Lite 



REopt Lite CHP Model

Kate Anderson, Dan Olis, Bill Becker
NREL REopt Team
February 18, 2021
reopt.nrel.gov
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Agenda

1:00-1:30 Overview of New CHP Capabilities

1:30-2:00 Tool Demo

2:00-2:30 Questions & Answers
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Project Goals and Timeline

• Goals and motivation for tool
– Funded by U.S. Department of Energy Advanced 

Manufacturing Office and Federal Energy Management 
Program

– Provide a free tool for facility owners and industry to 
evaluate CHP with PV, wind, and/or storage (hybrid CHP)

– Inform economic and resilience investment decisions

• Timeline
– February 2021: Beta release
– September 2021: Final release
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• The free, publicly available web tool guides investment in economic, resilient energy technologies
• Transforms complex decisions into actionable results for building owners, utilities, and industry
• Integrating CHP enables analysis of hybrid CHP (CHP + PV, wind, and/or storage)
• Open Source API access to the tool enables analysis at scale

REopt Lite Web Tool 
Transforms Complex Decisions 

Into Actionable Results
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RE  
Resource

Technology Costs 
& Incentives

Resilience 
Goals

Utility Cost & 
Consumption

Financial 
Parameters

Will Hybrid CHP 
Work for Your Site?

Many factors affect whether distributed energy technologies can provide cost savings and resilience 
to your site, and they must be evaluated concurrently. 
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REopt Lite: Free Web Tool to Optimize 
Economic and Resilience Benefits of DERs

Formulated as a mixed integer linear 
program, REopt Lite provides an 
integrated cost-optimal energy 

solution.

Renewable Generation
Solar PV
Wind

Energy Storage
Batteries
Hot water TES
Chilled Water TES

Conventional Generation
Electric Grid
Diesel Generators

Goals
Minimize Cost

Resilience
Emissions

Economics
Technology Costs

Incentives
Financial Parameters

Utility Costs
Energy Charges

Demand  Charges
Escalation Rate

Operations
Optimal Dispatch

REopt Lite
Techno-economic 

Integration & Optimization

Technologies 
Technology Mix
Technology Size

Project Economics 
CapEx, OpEx
Net Present ValueCombined Heat & Power

Internal combustion engine
Combustion turbine
Fuel cells
Microturbine
Backpressure steam turbine
Absorption chiller

*New additions in red
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How Does REopt Lite 
Work? 

0
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Grid Serving Load PV Serving Load Storage Discharging

Tuesda
y

Monday Wednesday Thursday Friday Saturday Sunday

Demand Reduction
Setting peak for the month 

Energy Arbitrage
Buy cheap, use high

REopt Lite considers the trade-off between 
ownership costs and savings across multiple value 
streams to recommend optimal size and dispatch

Example of optimal dispatch of PV and BESS
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REopt Lite User Interface

• REopt Lite is a web tool that offers a no-cost 
subset of NREL's more comprehensive 
REopt model

• Financial mode optimizes technology sizes 
and dispatch strategy to minimize life cycle 
cost of energy

• Resilience mode optimizes technology mix 
to sustain critical load during grid outages 
and to minimize life cycle cost of energy

• To access REopt Lite:  
https://reopt.nrel.gov/tool

https://reopt.nrel.gov/tool
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REopt Lite Key Outputs

System Size and Net Present Value

Detailed Financial and Energy Outputs

Hourly Dispatch



CHP and Related 
Technologies in REopt
Lite
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Scope

1. CHP and Hybrid CHP
2. Screening for technical and economic potential; not a design 

tool, i.e., does not replace consultation with technical 
experts and application engineers

3. Retrofit application
4. Defaults based on commercial to small industrial scale
5. Technology sizes are typically an output although the user 

can fix sizes



NREL    |    15

Assumptions

• Existing conditions:
– Electrical service from a utility
– Service from natural gas pipeline or fuel 

storage and delivery infrastructure
– Central heating plant
– Central cooling plant if absorption chillers 

and chilled water TES are analyzed
• CHP system can operate in parallel with electric 

utility and centralized heating and cooling plants
• CHP can serve some, all, or none of the electric 

and heating loads
• No equipment redundancy requirements and 

factors of safety
• User-entered loads and available renewable 

resources do not change significantly over the 
analysis period

• There is space at the facility to install equipment

Existing infrastructure in the figure shown in bold
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Prime Mover Defaults

• Defaults provided for:
– Reciprocating engine
– Microturbine
– Combustion turbine
– Fuel cell

• Primarily from DOE Fact Sheets except 
part load conditions

• ISO-like conditions, natural gas
• Prime mover model includes part-load 

impacts on fuel efficiency and heat 
recovery

• Specific heat recovery configurations and 
process fluid conditions (linked to the 
heat recovery)
– 160 F inlet / 180 F exit water, or
– 150 PSIG saturated steam

Prime Mover Reciprocating Engine
Class size low (kW) 30 30 100 630 1,140 3,300 
Class size high (kW) 9,300 100 630 1,140 3,300 10,000 
Minimum electric power capacity (kW) 0 0 0 0 0 0 
Minimum non-zero power capacity 
(kW) 15 15 50 315 570 1,650 

Maximum electric power capacity (kW) 10,000 10,000 10,000 10,000 10,000 10,000 

Installed cost function, installed cost 
($/kW), and size pair at lower size

$3,300,
30 kW 

$3,300
,

30 kW 

$2,900,
100 kW 

$2,700,
630 kW 

$2,370,
1,140 

kW

$1,800,
3,300 

kW 

Installed cost function, installed cost 
($/kW), and size pair at larger size

$1,430
9,300 

kW

$2,900
,

100 
kW

$2,700,
630 kW

$2,370,
1,140 

kW

$1,800
3,300 

kW

$1,430
9,300 

kW

Fixed O&M ($/kW/yr) 0 0 0 0 0 0
Variable O&M cost ($/kWh) 0.019 0.0245 0.0225 0.020 0.0175 0.0125
Electric efficiency at 100% load (HHV 
basis) 35.6% 29.6% 32.1% 35.8% 39.0% 41.5%

Hot water thermal efficiency at 100% 
load (HHV basis) 43.6% 50.3% 47.9% 43.6% 40.5% 36.8%

Steam thermal efficiency at 100% load 
(HHV basis) 14.8% 0.0% 18.2% 16.9% 14.4% 12.8%

Cooling thermal factor (single effect) 0.83 0.80 0.83 0.85 0.85 0.85
Min. electric loading of prime mover 
(% of rated electric capacity) 50% 50% 50% 50% 50% 50%



Live Demo of REopt Lite
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REopt Lite CHP Development Team

NREL
• Kate Anderson
• Dan Olis
• Bill Becker
• Gregg Tomberlin
• Dylan Cutler
• Alex Zolan
• Nick Laws
• Ted Kwasnik
• Linda Parkhill
• Andrew Jeffery
• Sakshi Mishra
• Kathleen Krah
• Emma Elgqvist

Colorado School of Mines
• Rob Braun
• Alexandra Newman
• Chris Hampel
• Oluwaseun Ogunmodede
• Jesse Wales
• Jusse Hirwa

Clean Energy Group
• Seth Mullendore
• Laura Schieb

DOE
• Patti Garland
• Bruce Hedman
• Bob Gemmer

Contact: Kate Anderson
Kate.Anderson@nrel.gov
REopt@nrel.gov

mailto:Kate.Anderson@nrel.gov
mailto:REopt@nrel.gov


www.nrel.gov

REopt Lite (tool and help manual): reopt.nrel.gov/tool
REopt Website (analysis services and case studies): reopt.nrel.gov/
Send tool feedback and ask a question: reopt@nrel.gov

This work was authored by the National Renewable Energy Laboratory, operated by Alliance for Sustainable Energy, LLC, for the U.S. Department of 
Energy (DOE) under Contract No. DE-AC36-08GO28308. Funding provided by the U.S. Department of Energy Office of Energy Efficiency and Renewable 
Energy Federal Energy Management Program. The views expressed in the article do not necessarily represent the views of the DOE or the U.S. 
Government. The U.S. Government retains and the publisher, by accepting the article for publication, acknowledges that the U.S. Government retains a 
nonexclusive, paid-up, irrevocable, worldwide license to publish or reproduce the published form of this work, or allow others to do so, for U.S. 
Government purposes.

Thank you!

https://reopt.nrel.gov/tool
https://reopt.nrel.gov/
mailto:reopt@nrel.gov
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eCatalog Update
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January 7, 2021 Accelerator eCatalog Review 

The following changes (in green) have been made as a result of your input from the 
January 7 Partner Meeting:

• Improve page navigation so users don't need to scroll through all info if they're 
looking for something specific. Also, increase engagement with user-interactive 
graphics that deliver some of the info in the text.

Revised Benefits and Financing pages accordingly and added new Resource 
Page. Below is an example of the interactive financing map. 
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• There should be a FAQ section addressing common objectives
Page has been started and is found under “Resources – FAQ”.

• Additional news and events outlets for DOE to monitor
Added suggested outlets and now currently have CHP news articles and events 
from 45 different sources.

• Additional resources useful to post in the news & events feed
Added New CHP Projects, New CHP Programs, and New Technologies as new 
categories for Packagers, Solution Providers and Customer Engagement Partners 
to submit directly to the eCatalog for review and posting.   

• Filter Packagers, Solution Providers and Customer Engagement Partners by 
geographic location and coverage
Filter by state using a dropdown list. Soon to have interactive map to filter.  

• Made in USA should comply with FTC requirements
eCatalog Packaged in the USA designation was not a well defined metric.  
Currently removed from the eCatalog.

Detailed Input
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• More information on C-PACE 
Now have interactive link on the Financing page to DOE C-PACE webpage. More 
updates to come.

• More visual emphasis on describing what Packagers and Solution Providers are:
To be completed.

• Add waste heat to power (WHP) applications
Working on steam turbine generators and ORC standalone packages to the 
eCatalog later this year.

• If possible, add Trade Allies by region/market

Developing Trade Ally lists. Need access to Engagement Partner lists and contact 
information, if possible. 

Please review all new pages and features. Send us any new ideas, 
suggestions, or comments.

Now, let’s go

Detailed Input (continued)

https://chp.ecatalog.lbl.gov/
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Packaged CHP Accelerator 
Update
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CHP Trade Allies – Google Questionnaire

• Does your organization maintain a list of 
CHP trade allies?

• If so, what types of trade allies are 
included?
– Consulting engineers

– CHP consultants (screenings, audits, 
assessments)

– Service and maintenance

– Start-up/Commissioning

• Are there specific criteria or requirements 
to be on the list? If so, please describe

• Can we contact them for inclusion in the 
eCatalog?
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Topical Webinar Series - 2021

• February 18 - REopt Lite

• March 25 – Microgrid 
Database

• April/May – Renewable 
Natural Gas

• June - Market Sector Deep 
Dive - Healthcare
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Market Sector Fact Sheets

• Brief summaries of key CHP market 
sectors 

• Actionable information on CHP benefits, 
addressable loads, site requirements,
typical systems and brief
case studies

• Account reps, end users, 
and design community

• On deck:
– Greenhouses

– Wastewater treatment facilities

– Correctional facilities
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CHP Engagement Partners – Next Steps

• Enroll as a Customer Engagement 
Partner in the eCatalog
– Company and CHP program 

description

– Service area (zip code)

– Logo

• Complete Engagement Partner
Roadmaps
– Accelerator deliverable item

– Develop with Accelerator team support
• Trent Blomberg and Rick Tidball

– CHP program objectives, priorities, 
and plans
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DOE Team

Anne Hampson, Program Manager, Technology Partnerships, 
US DOE Advanced Manufacturing Office
Anne.hampson@ee.doe.gov

Bruce Hedman
Entropy Research
202-251-0017
bhedman.entropyresearch@gmail.com

Packaged CHP 
Accelerator Coordinator

eCatalog Coordinator Packaged CHP Accelerator 
Support

https://chp.ecatalog.lbl.gov/

Rich Sweetser
Exergy Partners
703-707-0293
rsweetser@exergypartners.com

Trent Blomberg
ICF
703-272-0346
trent.blomberg@icf.com

https://betterbuildingssolutioncenter.energy.gov/accelerators/packaged-chp

mailto:Anne.hampson@ee.doe.gov
mailto:bhedman.entropyresearch@gmail.com
https://chp.ecatalog.lbl.gov/
mailto:rsweetser@exergypartners.com
mailto:trent.posawatz@icf.com
https://betterbuildingssolutioncenter.energy.gov/accelerators/packaged-chp
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